Substrate specificity of prorenin converting enzyme of mouse submandibular gland. Analysis using site-directed mutagenesis.
Renin is produced from a larger, inactive precursor, prorenin, through endoproteolytic cleavage at paired basic amino acids. Recently, we have purified and characterized an enzyme, which catalyzes the endoproteolytic process, from mouse submandibular gland. The enzyme, named prorenin converting enzyme, specifically cleaves the peptide bond on the COOH-side of the Arg residue at the Lys-Arg pair of mouse Ren 2 prorenin, but does not cleave mouse Ren 1 and human prorenins. In this study, by synthesizing a series of mutant mouse prorenins using site-directed mutagenesis and the Xenopus oocyte expression system, we have investigated the role of the basic pair as the recognition signal for the enzyme as well as the determinant of the substrate specificity. The results indicate that the basic amino acid at the COOH-side but not at the NH2-side of the basic pair of Ren 2 prorenin is essential for processing directed by prorenin converting enzyme, and that the Arg residue at the COOH-side is more preferable for processing than the Lys. The results also demonstrated that the presence of a Pro residue next to the Lys-Arg pair prevents the processing of Ren 1 prorenin.